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TR MR LB R 13 . X TAEM 2R
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Jal A S A R 1 4
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Ru(acac); &R & —ANRECH HL T I

TP 48] P R R 4 e D TR S Bk AE EAE L,
S WU FEAK 5 40 v < FTBC AR B /N () 1 e 5
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G =k 4 SR C & ) 4 B BE 1 e R TR )
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Ru-acac MHMELEAI BAER, S B S5 1 1 2k LA
ToIF. IRALAG 5 W B A m 7407 5 5040 B o R

Bl 6 Ru(acac); FJORTEP Kl; BHMHERER 50%HIBEZR.
MR TG T EHOH R LA EE MR B W 451
MSCHR[301% 4

BRI R JCVEAE AR B HEAT Mk b 7 S R R B
I A A AR R IR N 10,5 KB oK 1Ry o
HCHRAGTE TR, WAL AT S S0 A 5 [ AR R i [
FSH % (ORNL) HFIRMHB-1 —Hli4» vk /AT 5L
AT WET TR, S HIATH W HB-1 3 G A
LT b (A A R AT . IR 2D PR A T R
B2 R(hkD) THHCH . X Ru(acac); 3L T E
MRS B AL R (hkD): 28 AN HY dt AR b (H /7
by F1TANHMIT LA SRl (H// ¢) 2. {E
& R T B8 BT 12 0 ASRED SR R R 4T 1 A i
JEASEIRY (1 103,

SEUG BT R AT 0 ST B A R B H R D, T
Ru(acac); WAL 520 HEOK. Bk, AR 5
T - Le i 2 P s AR . R Ru i AL
TRE A S 403 TR B A 35 P A T BR T A A 2. K P A4,
s B e eI b (SO PO CIR 11 2p,



PERYE B % 2009 4 % 39 4% 5 12 W

R4 RBEERZRBRIFEARMAS TS ERHE K Ru(acac); P BRFE 6. mT)"

Ru o(1) c(1) C@2) 005) ca1) C(12)
2Aea 0.834 0.005 0.007 -0.002 0.028 -0.016 0.056
By 0.831 0.036 -0.025 0.075 0.013 -0.003 0.019
H/b 0.96(4) 0.007(16) ~0.056(15) ~0.087(16) 0.06(2) ~0.04(3) 0.07(4)
H/c 1.76(11) ~0.10(5) - ~0.02(9) ~0.06(4) 0.03(6) ~0.28(7)

a) [ S I A AR R BE XS LT (o) BB E R, LRI ¢ TR A AR AR A e L I8 242 5K(6). I AR Bt v it v b v i 22

(esd) RHIEHE CIU4 LN

), mARAEREEMI W, C4), C(5), C©9), C(10),
C(14), FiCc(15)] k. sk, B @A A fr T I+
(O B WL A I % R, £ 0(3)-0(4)
FIO(5)-0(6) JiFHIEHE 2 FIES 3 FAALL, HEeflss
O(1)-OQ) R FIFR 1 AN PRI BA S AR AL vF 52 3
FELEPIAS AR 10 B e 2 AR A4S, Ik 2440
%CH 21\ A~

£ B H Amersterdam ¥ %72 i (ADF) VX
Ru(acac); HEAT T BAT FRAIK T 1O=00L 1 oh i3
WEARM bRICEN I T R, 2 PRS2 ES K
H// e W?BFH/b 1] 24 7.

T PNDSE 56 FHER R v 55 AT 45 10 13 e 2% &5
T 4 TR ARIX U8 N PNDSZ UG BT 151 1 e 25 % gt
ZEE BN, Bl DG R 4iie: (1) AMH2b
B3 B W K2 AR, T NH 7/ T3 S ¥ 5B
A5 (2) Ru(lll) &7 SEAARNP AN SR BEAR R, 24
40% A L HL 7 1) E BERS A7 BTG AR b (3) BBl T
WM I B TR AL AR K, & /b 5 L B (0 R
A, BB CRCRE, — O B e R LG DTk, H
X HLAE B AN T 1 1A e A A R R
FIE A0 e 28 5. B L 1 A R AR N TRu 25
T R ATEEEE, s A A B R D R
SRSl S (NP5 & N = R 1 P
H// el KB T X H 7/ bIfsEma, il 5 80
H// ¢ Ru(Ill) & 1) B e % @ e H 7/ b I A
JiE 5 5 . 32 bR T B (T S AA H A [ i
L PNDSLEG AT A3 A ABL. X S8 1 5T &5 10 el T34
A% AV (1) 1) T % 58 b A M . 2 I B B ™ LA
7 BB R e AL, Ru(TID) & 7 AR 3%
A BER % (0.831 €) WA T MPND T SE 50 H
[1.76(11) e].

2.4 Nitronyl nitroxide H i J:136.37.40.67|

VF 22 WAL TP AT S IO AT 98 B RUBE & AR d
HrrsREaay. TR TANE HETEL
YESOF [ e R AN I E . R T R I AT L
FH R AH O DS, SR 25 HHOK S R R R s, IX A AT
fiE 0 B (BORRE) R IX 48 B 2 L0 H e

ZLAEZAT, ST T 2RI ATHL 2 LR
FRCMIE A R R R} B FEOST0L 3 28 T AR 5% 1
HH A A AT LA o () BE At AR DL R 4 s 2% 5 0 )
B A, XL [ P 26 B4 4% 5 ) T [ A4 b A7 AE AR o
IAH EAEH, 52 1 X 28 [ i ik ul 4 25 5 4 1) 2
Wt e, BAC AT S B F 9T 3k 43 fE phenyl nitronyl
nitroxide (&l 7(a)) 7€ f 1) H iR LA, LLE1%H
HH A8 A 1) <2 g 5C 5 ) VE LL L. % phenyl nitronyl
nitroxide [¥JZRAYINitPy(C=C-H) (K 7(b))tLiEAT T
WG LL T fifal o S A AR . S 4Nit-Me (&
7(c)) B HIVERCAR 5 Cu(Il) 851 JE il — AN & 4 AR
% Trnitronyl nitroxide ¥l & 4 ) H Jig 5% L.

Nitronyl nitroxide [ (H%, Wiphenyl nitronyl ni-
troxide, FEH 1/2B. {EF{E:[HCentre d’Etudes

& 7

(a) Phenyl nitronyl nitroxide; (b) NitPy(C=C-H); (c) Nit-Me2®1
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Nucleaires de Grenoble H1.0>HIDN2 AL A F AT 51X
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FE R AE DN4 PY LS R A ESRAT A 2 0 ik &5
RN 7 Fy. FBORR (MAXENT) B8 7 v okt Ab
BT Py USRTFA N A RIEM A, &
T A ST B AR FH R A 1 T 2 DL B S 4
AL,

Wi 8 B, 5 AN 7 1 A 1R] A BE 6T B 1)
W EIEAR B AR T [0(3) FTO@)] FIPI A U
T [N3) FIN@)] 2p Bt RS —FE, H#A NO
e B e FEA . MREEANNO 35 [ (1 sp bt
JRFCQ0) Ry i . KA B e A
FEIXPAS NO R G 0 g Jl 7 ML SRR 10
GBI +/—/+-AZ 59 F R BE. AR, IR 8K
0 HEAff P D PR P

NitPy(C=C—H)" C6=C7-H16 LA JR T (H16)
FIAHAR 7+ 1) O1 JR FAE R A B, C6=C7-H16...01, 7

Bl 8 Phenyl nitronyl nitroxide ¥ [ B g & & 4> 1 #£
nitroxide T _EHEE (£). £L: H%RE & 5: 01
wp/AY. EF: BEELE @—$: 0.01 m/A%. #n HH
BRER). LEREFAREENERE, BELELH BT
BRIEREE. TONREEBE: P2/

MICHR[4115% 3
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P IAEETISE K. 4 4.75 KIUPNDSEL: (K 9) &
N KFB I I E e AR P AE N ANNO JE B KB e
IR C8 Jii 1 k. NO B[] FoRIER, C8 Jai R 4.
A BRI, Hi6 i1 AR K K A e % R
[0.045(10) pp). Sk >RIX vT HE 2 5% M dk A2 e 1 d AR
H A E N R BT Eishenyl nitronyl nitroxide
ANIA], NitPy(C=C-H) bW NS5 7 B F AN AR
2 (B 9, #Eo(1) LRIHERE (i) M 0.203(10) pg,
HAEO(2) E1110.278(7) g /1. IXPAOJ5 1 EREHTEL
KIIZER BN A FE HT-0(1) T He 78 & i) — 5 0 ik
#i #nitronyl nitroxide &[] I

FIFAHLA 3L Nit-Me, & B T nitroxidel#) 42 )&
BLA4, WiCu(hfac),Nit-Me(hfac = hexafluoroacety-
lacetonate; Nit-Mef{JZ5 45 7EF 7 H1)PH. Cu(hfac),Nit-

B 9 NitPy(C=C-H) H{¥] B I&% & 4 fifEnitroxide T L
FfZ. L. HERE & $: 0.04 yB/Az). T: %"
& (F—H: 0.008 gy/AY). FOXTRRERBE: P2,/c
MICHR[391%% %
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WA TR AT S Tt R VT 22 IR ) AT B e
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Polarized neutron diffraction and its application to spin density
studies

Brenda A. DOUGAN & XUE ZiLing

Department of Chemistry, The University of Tennessee, Knoxville, TN 37996-1600, USA

Abstract: Spin density distributions in molecular compounds containing unpaired electrons have been studied by
polarized neutron diffraction (PND). The spin density distributions provide a unique perspective of the magnetic
properties of the compounds. The background and fundamentals of polarized neutron diffraction are summarized in
this review, followed by examples of applications in inorganic and organic chemistry. Spin densities in several com-
pounds that are obtained by polarized neutron diffraction are highlighted. Spin densities in single molecular magnet
[FegO,(OH) s(tacn)e]®" and cyano-bridged Ko[Mn(H,0),]5[Mo(CN);],-6H,0O demonstrate how to obtain magnetic
interaction in the complexes by PND. PND studies of Ru(acac);, containing one single unpaired electron, shows
small spin densities in this complex. Finally the use of PND in studying nitronyl nitroxide radicals is given. Our goal
in this review is to illustrate how PND functions and how it serves as a sensitive tool in directly probing spin density
in molecules.

Keywords: polarized neutron diffraction, spin (unpaired electron) density, paramagnetic, antiferromagnetic, mag-
netic structure factor
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